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History and Drivers for Water Quality Measurement 
in Restoration/Mitigation in NC

ÅWater quality improvement is often stated as a goal in 

restoration, but infrequently measured Palmer et al., (2007)

ÅThe functional efficacy of restoration for pollutant attenuation 

absent watershed controls has been questioned, particularly in 

urban settings. Walsh et al., 2005; Bernhardt and Palmer, 2007; 

Selvakumar et al., 2010.

ÅThe last decade has shown a range of results, but understanding 

efficacy considering scale, setting, and specific practices still 

requires attention.  (Craig et al., 2008; Palmer et al. (2014); Newcomer 

Johnsen et al., (2016); Lammers and Bledsoe (2017)

Å2008 Federal Mitigation rule requiring ñecological performance 

standardsò USACE 33CFR 325, 332;  USEPA 40CFR 230

ÅNCIRT encourages/incentivizes water quality assessment   
USACE Federal Public Notice October 24, 2016



3

DMS Resources and Opportunity to Evaluate WQ in 
Mitigation

1. Large provider of Mitigation in NC.  

2. Opportunity for long term observation and monitoring.

3. Tied to a robust watershed planning approach.
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DMS Objectives for Water Quality Monitoring of Mitigation

1. Provide case examples of water quality response to restoration 

for settings and mitigation practices in NC.

2. Gain understanding of the relative efficacy of different practices.

3.   Gain understanding of the time frames of improvement and their 

sustainability.

4. Utilize data collected to potentially refine current models in use 

in mitigation plans for pollutant reduction estimates.

5. Gain an understanding of the reach and watershed 

attributes that inform detection of change in water quality to 

help refine stated mitigation plan goals (i.e. examine a 

gradient of ñsignal to noiseò)

6. Gain understanding of sampling regime necessary 
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General Concept of Signal to Noise

to the background variation (Noise)

The separation or relative magnitude of what 

you want to measure (Signal).

Larger the difference in magnitude (i.e. larger the signal to noise 

ratio), the greater resolving power for detecting differences/changes)  
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1. Spatial Distribution / Proportions of Stressor Areas 

Treated

2.  Stressor Intensity

3.  Stressor Types

Categories of  Reach and Watershed Attributes that 
Characterize Signal to Noise
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Concept of Signal to Noise in Restoration Context 

1. Distributions of Stressor Areas

2. Stressor Intensity

The combination of these can be viewed as 

the overall stressor load at the downstream 

ótreatmentô station for a reach.  The greater 

the proportion of items 1 and 2 that exists 

within the treatment area (i.e. protected and 

treated via restoration) the greater the 

likelihood of reliable detection in change or 

improvement. High signal to low noise.  

Better resolving power
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